Introduction
Research in biomedical engineering is characterised by highly interdisciplinary working groups. The development of novel medical devices and technologies requires the knowledge of materials science, bio-interaction mechanisms, fabrication techniques, functionality testing, preclinical and clinical studies as well as modelling. Challenges can only be solved when experts in the fields of natural sciences, medicine and engineering, work together as one team. During the last decade, research among various organisations from different countries has been increasingly enhanced, especially by the European Framework Programme for Research and Innovation. As a result of this, interdisciplinary and intercultural research groups jointly work on global challenges in the health field.
The young ESAO (yESAO) is the young researchers' initiative of the European Society for Artificial Organs (ESAO). It was founded in 2010 and is an open intercultural and interdisciplinary network of young researchers driven by the passion for artificial organs to produce innovation and advancement in the field. The young investigators are engineers, scientists and clinicians, together with undergraduate, graduate and postgraduate students coming from different university laboratories, hospitals and companies. yESAO aims to use innovative methods to provide scientific support and practice-oriented education to researchers of all disciplines in their early career stages. To exchange ideas and experiences, the yESAO organises a conference once a year on 2 days preceding the ESAO Congress. This focus issue is dedicated to the scientific works and ideas which were presented or evolved during the last annual yESAO meeting and ESAO Congress 2017 in Vienna, Austria. The contributions can be classified into two groups -bio-interaction and theoretical modellingwhich are both summarised in this editorial.
Summary of contents

Bio-interaction
The interaction between the human body and implantable devices is of great interest since the body 'reads' the surface of the foreign material and responds in a specific way. 1 This specific response can be either desired (e.g. tissue remodelling) or undesired (e.g. foreign body reaction, blood clotting).
Several contributions of this issue deal with the bio-interaction of implanted materials and novel devices. Idrees et al. address the importance of efficient cytocompatibility testing of biomaterials. They analyse different in vitro assays regarding their outcome and finally develop a human-based three-dimensional (3D) system, which allows for more reliable in vitro preclinical studies of cytotoxicity (Idrees et al., this issue). Biodegradable implant materials present specific groups of materials since they change their properties during application and release degradation by-products to the human body. The knowledge of degradation kinetics is of high interest and is investigated by Knigge et al. for magnesium alloys. They measure the hydrogen evolution caused by the degradation process and use static as well as continuous-flow test setups. Experiments under continuous-flow conditions show the best fitting to in vivo degradation rates since the accumulation of degradation by-products is avoided, which strongly influences degradation kinetics (Knigge and Glasmacher, this issue). Researchers in the field of tissue engineering try to manipulate the bio-interaction and by this to enhance tissue remodelling. Suresh et al. focus on the manipulation of cell-biomaterial interaction by changing the microstructure of poly-ε-caprolactone-gelatin electrospun scaffold. They show that cell viability significantly increases for scaffolds with an inhomogeneous 
Modelling
Mathematical modelling and simulation allows for an indepth examination of the cardiovascular system and provides the opportunity to develop a deeper understanding. 2 More broadly, mathematical and computational modelling allows studying the behaviour of complex systems in the field of artificial organs, to boost knowledge and technology advancement. Several contributions of this issue deal with, first, the prediction of treatment success by means of virtual reality software or combination of clinical data with mathematical and computational modelling; second, the prediction of medical device performance; and finally, the effect of design changes on medical device performance.
Stecka et al. evaluate the relationship between the effect of therapeutic thoracentesis in patients with pleural effusion on arterial blood oxygen and carbon dioxide tensions with the use of a virtual patient. The analysis is based and supported by clinical data. Their virtual cardiopulmonary patient, freely accessible through the Internet, comprises models of respiratory system mechanics, gas transfer and exchange, pulmonary circulation, heart and system circulation. Simulations mimic the real procedures and successfully explain the controversies (Stecka et al., this issue). Another paper using virtual reality to predict the treatment success is by Berg et al. (this issue). The study focuses on two patients with intracranial aneurysms located at the internal carotid artery, which were both treated with flowdiverting devices, but the treatment after 1-year follow-up was unsuccessful. Berg et al. (this issue) reproduce the interventions by means of blood flow simulations through virtual stents using the patient-specific geometries, and haemodynamic metrics are quantified, which explain the unsuccess of the implanted devices. Similarly, Bozzetto et al. acquire contrast-free magnetic resonance imaging (MRI) of arm vasculature after autogenous arteriovenous fistula (AVF). The aim is to explore the feasibility of coupling contrast-free MRI and computational fluid dynamics (CFD) in longitudinal studies to identify the role of local haemodynamic changes over time in inducing vessel wall remodelling in AVF. The coupling represents a promising approach to shed more light in the mechanisms of vascular remodelling and, in the opinion of the authors, can be used for prospective clinical investigations to identify critical haemodynamic factors contributing to AVF failure 
Future prospectives
The topics of the contributions in this issue show the broad spectrum of competencies in the yESAO community. The yESAO continuously aims to improve the scientific outcome and push forward the knowledge of the society as a unit. In the future, the yESAO community will strongly encourage international and interdisciplinary cooperations to exchange ideas and experiences for producing innovation and advancement in the field of artificial organs. To fulfil these aims, yESAO has created a database, which collects the main areas of research and core competencies of the yESAO members and their affiliations, so laboratories, hospitals and companies. This platform is a tool intended to support the community while working on 'Remedies to Shared Challenges in Artificial Organs', which is the motto of the yESAO meeting 2018.
